OBJECTIVE: The objective of this study was to evaluate weight-related risk perception in early pregnancy and to compare this perception between women commencing pregnancy healthy weight and overweight. STUDY DESIGN: Pregnant women (n = 664) aged 29 ± 5 (mean ± s.d.) years were recruited from a metropolitan teaching hospital in Australia. A self-administered questionnaire was completed at around 16 weeks of gestation. Height measured at baseline and self-reported pre-pregnancy weight were used to calculate body mass index. Cross-sectional analysis was conducted. Differences between groups were assessed using chi-squared tests for categorical variables and t-tests or Mann-Whitney U tests for continuous variables depending on distribution. RESULT: Excess gestational weight gain (GWG) during pregnancy was more important in leading to health problems for women or their child compared with pre-pregnancy weight. Personal risk perception for complications was low for all women, although overweight women had slightly higher scores than healthy-weight women (2.4 ± 1.0 vs 2.9 ± 1.0; P o0.001). All women perceived their risk for complications to be below that of an average pregnant woman. CONCLUSION: Women should be informed of the risk associated with their pre-pregnancy weight (in the case of maternal overweight) and excess GWG. If efforts to raise risk awareness are to result in preventative action, this information needs to be accompanied by advice and appropriate support on how to reduce risk.
INTRODUCTION
Around the time of conception, one-third to a half of all pregnant women are overweight (BMI ⩾ 25 kg m − 2 ), 1,2 and during pregnancy a similar proportion of pregnant women gain more weight than recommended. [2] [3] [4] Excess weight at either of these times is associated with short-and long-term adverse outcomes for both mothers and their offspring. 5, 6 Although lifestyle interventions have been shown to result in modest reductions in gestational weight gain (GWG), [7] [8] [9] nonparticipation and attrition are high, 7 even for very brief interventions. Women face practical barriers attending such programs during pregnancy (for example, lack of sufficient paid leave from work for health reasons). However, the vast majority of women are able to attend other health visits that monitor fetal health and development, and that help them prepare for birth. In Australia, 94% of women attend five or more antenatal care appointments during pregnancy. 10 This suggests that attitudinal factors may have a rolewomen may not see the management of their weight during pregnancy as being of sufficient importance to invest in attending additional health visits.
Health promotion theory and research has identified risk perception as a necessary precursor to behavior change. 11 Risk perception refers to an individual's perception of their own susceptibility to a health threat. 12, 13 Individuals are unlikely to contemplate or exert effort in making changes if they do not perceive a current risk to themselves 14 or their child in the case of parents. Although a few studies have assessed women's knowledge of obesity-related risks, 15, 16 there is limited information about pregnant women's personal perception of the risk associated with early pregnancy weight status and gestational weight gain. The aim of this study was to evaluate weight-related risk perception in early pregnancy and to compare this perception between women commencing pregnancy healthy weight and overweight. Two types of risk perception were examined: perception of risk from being overweight before pregnancy and perception of risk from gaining excess weight during the pregnancy. Both were assessed in terms of perception of risk to pregnant women generally and perception of risk to the woman herself. We hypothesized that perception of risk from being overweight prior to pregnancy and gaining excess weight would be higher among women who commenced pregnancy overweight compared to healthy weight women. Furthermore, we predicted that overweight women would have a higher risk perception for weight-related complications for themselves than for general pregnant women.
METHODS

Study design and participants
The New Beginnings Healthy Mothers and Babies Study was a prospective observational study examining the psychosocial factors influencing nutrition and physical activity during pregnancy and early postpartum.
The study was approved by the Human Research Ethics Committees of the recruitment hospital and the collaborating university. A consecutive sample of pregnant women was recruited from a metropolitan tertiary hospital in Australia over a 6-month period (August 2010 to January 2011) via mail and by face-to-face interview at the first hospital visit. All women referred for antenatal care were eligible, except those who had insufficient English language skills to complete questionnaires and those with preexisting type 1 or type 2 diabetes. Sample size was calculated on the basis of primary study categorical variables, and it has been described elsewhere. 3 Data were collected at the first antenatal hospital visit at around 16 weeks of gestation. Prepregnancy weight, risk perception and demographic information were collected by a self-report questionnaire (Supplementary Appendix). Height was measured using standard clinical procedures by study staff.
Outcome measures
Risk perception. Twelve items were designed to assess women's perceptions of (i) weight-related health risks to mothers and babies (two items related to pre-pregnancy weight, two items related to pregnancy weight gain); (ii) the risks of specific pregnancy/birth health complications for the population generally ('general' risks, four items); and (iii) their own risks of specific pregnancy/birth health complications ('personal' risks; four items). Published recommendations for assessment of risk perception were followed in the development of the items, 12 which were reviewed by an expert panel (obstetric physician, expert in health promotion theory, expert in questionnaire development, research psychologist and experienced clinicians working with the target population) for content and face validity, and they were pilot-tested to ensure concurrent validity; however, the scales are nonvalidated.
Weight-related risk perceptions were assessed for the mother and the baby. Two items used the stem 'My weight before pregnancy will cause health problems for…' and two items began with 'If I gain too much weight during pregnancy this will cause health problems for…'. Each stem was followed by 'me' and 'my baby'. Items were rated on a 7-point scale (1 = not likely to cause problems, 4 = may cause some problems, 7 = likely to cause serious problems). Results were presented in two ways: averaged risk scores across the mother and child risk items for pre-pregnancy overweight and for excess gestational weight gain, and dichotomized for each of the four items (unlikely = responses 1 to 3, likely = responses 4 to 7).
Personal ('For you with this pregnancy, how likely do you think it is that you will...') and general ('In general for a pregnant woman of your age, how likely is it that she will...') risk perception was assessed for four health consequences: (i) developing a medical complication such as diabetes or high blood pressure, (ii) gaining more weight than recommended, (iii) having a baby large for gestational age and (iv) having problems breastfeeding (maternal overweight is associated with an increased risk of lactation failure and breastfeeding difficulties). 17 Items were also rated on a 7-point scale (1 = very unlikely, 4 = somewhat likely, 7 = very likely). Results were presented continuously for general and personal risk perception as the mean of the four items, and risk perception difference was calculated as the sum of the personal items minus the general items. In addition, each health consequence was examined separately as a dichotomized variable (unlikely = responses 1 to 3, likely = responses 4 to 7).
Weight status. Self-reported pre-pregnancy weight and measured height were used to calculate pre-pregnancy BMI, dichotomized to not overweight 'healthy weight' (BMI o25 kg m − 2 ) and 'overweight' (BMI ⩾ 25 kg m − 2 ), incorporating preobese (BMI 25 to 29.9 kg m − 2 ) and obese (BMI ⩾ 30 kg m − 2 ) based on World Health Organisation classification. 18 Comparisons of groups who are overweight and not overweight are common in body weight literature. 19, 20 Self-reported pre-pregnancy weight has been shown to be a reasonable estimate of weight at conception, 21 and it has been widely used in population studies. 22, 23 
Statistical analysis
Analyses were performed using the Statistical Package for Social Sciences (Version 18, SPSS Inc., Chicago, IL, USA). The criterion for statistical significance was set at the conventional level of Po0.05 (two-tailed) for all analyses. Data are reported as mean ± s.d. or median and interquartile range depending on distribution. Differences between groups were assessed using chi-squared tests for categorical variables and t-tests or Mann-Whitney U tests for continuous variables depending on distribution.
To adjust for potential confounding, those characteristics that were different between healthy and overweight women at baseline and those that were found to be associated with the outcome measures at the bivariate level (education, ouniversity education vs university education, and parity, nulliparous vs primi/multiparous) were examined using linear regression. Both adjusted and unadjusted results are presented. All available data were used in analysis. In cases in which there were missing data for prospective analysis, participants were excluded case wise if they had either time point missing. No data were imputed.
RESULTS
A total of 715 women out of 1059 eligible women (67%) consented to participate. Fifteen women subsequently withdrew, 51 provided no baseline information other than a signed consent form, 664 provided baseline anthropometric data, 585 provided baseline questionnaires and 582 (55% of eligible participants and 87% of recruited participants) provided both sources of baseline data. Women completed the survey at 16 ± 4 weeks of gestation (range 7 to 27 weeks), were 29 ± 5 years old and 60% were first-time mothers. Table 1 outlines the sample's demographic characteristics by pre-pregnancy weight status. Seventy percent of participants were born in Australia. Those born outside of Australia were not a homogeneous group, with 44 different birth countries represented. The most common groups represented were from New Zealand (7%), Europe including the United Kingdom (7%), Asia (5%) and South Asia (4%). Participants were representative of the Queensland and hospital obstetric population from which recruitment occurred for age, marital status, ethnicity, parity and anthropometric characteristics, 24 and one-third (34%) were overweight before pregnancy (23% preobese and 11% obese). 
Weight-related risk perception among pregnant women
Risk perception for pre-pregnancy weight status and excess gestational weight gain was low for all women, with overweight women having slightly higher risk perception than healthyweight women ( Table 2 ). The proportion of women reporting that their prepregnancy weight and excess weight gain would likely cause problems for themselves and their baby is outlined in Figure 1 . As shown, a higher proportion of women reported that pre-pregnancy weight and excess GWG would be likely to cause problems for their own health compared with the health of their baby. Women thought that excess weight gain during pregnancy was more important in leading to health problems for themselves or their child compared with their pre-pregnancy weight. On three of the four measures, overweight women were more likely than healthy-weight women to report their prepregnancy weight or excess weight gain as being likely to lead to health problems.
Both healthy weight and overweight women perceived the risk of the general pregnant women (general risk perception) as low, with no difference between weight groups ( Table 2) .
Personal risk perception was low for all women, although overweight women had slightly higher scores than healthy-weight women. As indicated by the risk perception difference score, women perceived their personal risk for complications to be below that of a general pregnant woman ( Table 2) .
Overweight women were more likely to perceive that they would develop a medical complication, gain excess weight or have a baby born large for gestational age compared with healthy-weight women (Figure 2 ). There were no differences between overweight and healthy-weight women for perceived likelihood of experiencing problems breastfeeding.
DISCUSSION
This is one of the first studies to describe pregnant women's weight-related risk perception and compare this according to prepregnancy weight status. It has highlighted the low level of perceived risk for weight-related pregnancy complications among women regardless of pre-pregnancy weight. The perceived risk of pre-pregnancy weight causing health problems for both mother and baby was low among both healthyweight and overweight women. Although this was expected for healthy-weight women, this result is of concern in the case of overweight women. Research has consistently demonstrated that women who are overweight before pregnancy are at an increased risk of a range of maternal and neonatal adverse health problems. 1, 25 Among the cohort examined here, there was a greater perception of risk associated with excess GWG for health problems for both the mother and the baby than pre-pregnancy weight. Although the majority of women did not know how much weight they should gain, 3 two-thirds of healthy-weight women and three-quarters of overweight women were aware that gaining too much weight was likely to cause them health problems. Appropriately, this awareness was significantly higher among overweight women.
Consistent with the findings of previous research, 15, 16 our study found that both healthy and overweight women reported a higher perceived risk for maternal health concerns than infant problems for both pre-pregnancy weight and excess GWG. Although women may be less concerned for their own health, they may be more likely to change their behavior if they were aware that their weight would affect their baby's health. 26 Identifying implications of high pre-pregnancy weight and excess GWG for infant health outcomes may offer an additional point of leverage to increase women's motivation for behavior change.
The results of this study contrast with previous studies reporting that the majority of both obese and nonobese women early in pregnancy correctly identified obesity-related risks. 15, 16 This difference may relate to the nature of the survey items. The New Beginnings study asked participants to report the likelihood of each condition occurring, worded as it applies to the respondent, whereas the comparative studies 15, 16, 27 assessed knowledge as it applied to any pregnant woman. It is possible to acknowledge a health risk without accepting personal susceptibility to the threat. 28 Although women may have knowledge of obesity-related risks generally, the New Beginnings results suggest that this may not translate into perceptions of personal risk, thereby reducing women's recognition of a need for change and seeking help.
It was hypothesized that healthy-weight women would view their risk as being the same as the general population, whereas overweight women (pre-obese and obese) would appropriately perceive their risk as greater. Although the personal perceived risk of weight-related complications was higher for overweight women than for healthy-weight women, both groups viewed their risk as below that of the average pregnant woman. It would be expected that healthcare professionals should have provided advice to overweight women regarding these risks. However, consistent with previous research, it appears that this may not be the case. 29, 30, 31 A number of surveys have identified that fewer than half of the healthcare providers frequently discuss risks associated with women about being above a healthy weight in pregnancy. 29, 30, 31 These results support previous studies suggesting that health professionals should highlight the increased risk associated with being overweight before pregnancy and gaining excess weight. 15, 16, 29, 32 Although this is an important step, explicitly linking behavior and susceptibility to these risk is required to ensure that women recognize their personal vulnerability to these risks. 33 Optimism bias is evident in our results where women viewed their risk below that of their peers, and this is consistent with health promotion research. 34 This bias is apparently more evident for preventable health threats, 34 such as the case for those associated with excess weight in pregnancy. Emphasizing that those who engage in highrisk behaviors are most likely to suffer harm may be important to enacting behavior change. It has been suggested that the more preventable a hazard is through individual action, the greater the tendency to believe 'it won't happen to me'. 33 Increasing perceived risk has led to positive effects on intentions for behavior change. 35 Appropriately increasing the weight-related risk perception for overweight women and the risk perception associated with excess GWG in all women may support individuals to contemplate change for healthier weightrelated behaviors before and during pregnancy.
On being informed of the risks associated with obesity in pregnancy, three-quarters of a small US cohort of pregnant women wanted further information about these risks and reported increased interest in weight loss before becoming pregnant. 16 However, it has been suggested that threatening communication is only effective if people believe that they have the ability to alleviate the threat. 36 If efficacy is low, unintended consequences may result whereby people engage in health defeating behavior. 36 Although much research has focussed on the need to increase women's awareness of weight-related risk in pregnancy and the results of this study support this notion, it is important that communication of adverse maternal and offspring health outcomes is coupled with clear, specific guidance and support on how to reduce harm and alleviate risk in a nonjudgemental approach. Such an approach has been supported by a thematic analysis of comments on online parenting forums. 37 The comments by pregnant women demonstrated that an awareness of risk was insufficient to result in behavior change and needed to be combined with personalized, practical advice delivered sensitively about how weight could be managed in pregnancy. 37 There are several issues that require consideration in the interpretation of these results. First, 45% of the sample had a tertiary education, which has been associated with a greater knowledge of obesity-related risks in pregnancy. 15 It is possible that the high level of education in our sample provided a higher estimation of risk perception than the wider pregnancy population. The measures used in this study were unlikely to capture the complexity of specific clinical outcomes and the small number of items used may have limited reliability. However, the number of items needed to be balanced with participant burden and were constructed on the basis of health behavior theory recommendations for the assessment of risk perception. 12 Additional validation of these scales is recommended before future use. Furthermore, we did not ask participants if they had specifically been spoken to about the risks associated with excess weight in pregnancy, as we were interested in personal perception of risk regardless of previous advice. This information may have provided insight into the impact of advice on personal risk. However, it was not a focus of the study. Ethical approval prevented collection of data from nonconsenters to the study or those who did not complete the baseline questionnaire. However, comparison of the recruited sample with women delivering at the study hospital and within the State public hospitals during the recruitment period indicated that participants were broadly representative of women for demographic and anthropometric characteristics. A key strength of this study is the relatively large consecutively recruited sample size, with participants broadly representative of the population from which they were recruited.
Although preconception care is the ideal time to improve risk perceptions associated with excess weight and offer support to alleviate risks before pregnancy, low rates of pregnancy planning invariably mean that women will enter pregnancy above a healthy weight. Furthermore, without effective system interventions, many women will continue to gain excess weight.
Although women should be informed of the risk associated with their pre-pregnancy weight (in the case of maternal overweight) and excess GWG, this advice should be coupled with relevant personal risk factors including high-risk health behavior and BMI classification. It is essential that this information be accompanied by advice on how to reduce their risks and appropriate support offered if efforts to raise risk awareness are to result in preventative action.
